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ABSTRACT

This study evaluated the impact of waste disposal practices on soil microbial diversity within the Federal
College of Education, Ofeme. Soil samples were collected from three waste disposal sites and one control
site and analyzed for microbial populations and physicochemical properties using standard
microbiological and laboratory methods. The findings revealed that waste disposal sites had significantly
higher bacterial and fungal counts compared to the control site, indicating that waste accumulation
enhances microbial proliferation due to increased organic matter availability. Identified microorganisms
included Bacillus spp., Pseudomonas spp., Staphylococcus spp., Aspergillus spp., and Penicillium spp.,
while pathogenic organisms such as Escherichia coli were also detected in waste-impacted soils. Soil
physicochemical analysis showed that waste disposal sites had higher moisture content, organic matter,
and slightly elevated pH compared to the control soil, which influenced microbial distribution and
diversity. The study further demonstrated that although waste disposal increases microbial abundance, it
reduces ecological balance by encouraging the growth of opportunistic and pathogenic species. These
findings highlight the dual impact of waste disposal practices on soil ecosystems—enhancing microbial
growth while simultaneously disrupting natural microbial diversity and soil health. The study concludes
that improper waste disposal poses significant environmental risks and recommends the implementation
of proper waste management systems, including waste segregation, composting of organic materials, and
regular environmental monitoring within the institution. This will help maintain soil quality, promote
microbial balance, and reduce potential health hazards associated with environmental contamination in
the Federal College of Education, Ofeme.
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INTRODUCTION

Soil is a dynamic and living ecosystem that hosts a vast array of microorganisms, including bacteria,
fungi, archaea, and protozoa, which collectively contribute to essential ecological processes such as
nutrient cycling, organic matter decomposition, and soil fertility maintenance. Soil microbial diversity is
widely recognized as a key indicator of soil health and ecosystem stability, as it influences plant
productivity, environmental sustainability, and resistance to pollutants (Bardgett & van der Putten, 2014;
Nannipieri et al., 2017). However, anthropogenic activities—particularly improper waste disposal
practices—have increasingly threatened soil ecosystems, especially within institutional environments
where waste generation is often high and poorly managed.

Globally, the rapid increase in population and urbanization has led to a significant rise in municipal solid
waste generation, with projections indicating a continuous upward trend in the coming decades (Kaza et
al., 2018). In many developing countries, including Nigeria, waste management systems are often
inefficient, resulting in practices such as open dumping, burning, and indiscriminate disposal of refuse
within institutional premises (Olanrewaju & Ilemobade, 2020). These practices introduce a wide range of
contaminants into the soil, including heavy metals, organic pollutants, plastics, and pathogenic
microorganisms, all of which can significantly alter soil physicochemical properties and microbial
communities (Ogunbileje & Aina, 2021).

Waste disposal sites are known to act as hotspots of intense microbial activity due to the accumulation of
organic and inorganic materials. Studies have shown that such sites harbor diverse microbial populations,
with certain groups such as Proteobacteria and Firmicutes often dominating due to their adaptability to
polluted environments (Fierer, 2017). However, while waste deposition may initially increase microbial
abundance due to nutrient enrichment, long-term exposure to toxic substances can lead to a decline in
microbial diversity and a shift in community structure (Abdallah et al., 2020).

The type and method of waste disposal play a crucial role in determining the extent of impact on soil
microorganisms. Landfilling, open dumping, composting, and incineration each exert different influences
on soil ecosystems. Poorly managed waste disposal practices, particularly open dumping, often result in
the leaching of hazardous substances such as heavy metals and hydrocarbons into the soil, thereby
disrupting microbial balance and reducing biodiversity (Ogunbileje & Aina, 2021). Conversely,
controlled waste management approaches such as composting can enhance microbial activity and improve
soil quality by increasing organic matter and nutrient availability (Tiquia, 2010). This dual nature of
waste—both as a potential resource and a pollutant—highlights the importance of proper waste
management strategies.

Furthermore, the impact of waste disposal on soil microbial diversity is closely linked to changes in soil
physicochemical properties such as pH, moisture content, and nutrient levels. Research indicates that
waste contamination can lead to elevated pH levels and increased concentrations of pollutants, which in
turn reshape microbial communities and affect their functional roles in the ecosystem (Zhang et al., 2016).
In landfill environments, variations in waste type and age have been shown to influence the abundance
and diversity of microbial populations, with different microbial taxa responding uniquely to
environmental stressors (Abdallah et al., 2020).

Within institutional settings such as the Federal College of Education, Ofeme, waste disposal practices are
often characterized by mixed waste streams, including organic waste, plastics, paper, and occasionally
hazardous materials. The absence of structured waste segregation and disposal systems can lead to
localized soil contamination, thereby affecting the microbial ecology of the area (Olanrewaju &
Ilemobade, 2020). Given that soil microorganisms play a critical role in maintaining environmental
quality and supporting plant growth, any disruption to their diversity can have far-reaching ecological and
health implications (Nannipieri et al., 2017).

Despite growing awareness of environmental sustainability, there remains a significant gap in localized
studies assessing the impact of waste disposal practices on soil microbial diversity within educational
institutions in Nigeria. Most existing studies have focused on urban landfills or agricultural soils, with
limited attention given to institutional environments. This gap underscores the need for site-specific
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research to understand how waste management practices influence soil microbial communities in such
settings.

Therefore, this study aims to evaluate the impact of waste disposal practices on soil microbial diversity
within the Federal College of Education, Ofeme. By assessing microbial composition and diversity in
relation to different waste disposal sites, the research seeks to provide empirical data that can inform
sustainable waste management policies and promote environmental health within the institution.
Statement of the Problem

In recent years, the issue of improper waste disposal has become a significant environmental concern,
particularly within educational institutions in developing countries like Nigeria. At the Federal College of
Education, Ofeme, the increasing generation of solid waste—ranging from organic materials to plastics
and other non-biodegradable substances—has not been matched with adequate waste management
practices. As a result, indiscriminate dumping, open disposal, and poor waste segregation have become
common within the institution.

These practices pose serious threats to soil health, especially the microbial communities that play vital
roles in nutrient cycling, organic matter decomposition, and overall ecosystem stability. Continuous
exposure of soil to waste materials, including potentially toxic substances such as heavy metals and
synthetic compounds, can lead to alterations in soil physicochemical properties and a decline in microbial
diversity. This disruption may negatively affect soil fertility and environmental quality within the
institution.

Despite these potential risks, there is limited empirical evidence assessing the specific impact of waste
disposal practices on soil microbial diversity within the Federal College of Education, Ofeme. Most
existing studies have focused on municipal dumpsites and agricultural soils, with little attention given to
institutional environments. This lack of localized data makes it difficult to understand the extent of
environmental degradation and to develop effective waste management strategies tailored to the
institution.

Therefore, the problem this study seeks to address is the insufficient understanding of how current waste
disposal practices within the Federal College of Education, Ofeme affect soil microbial diversity and
overall soil health.

Significance of the Study

This study is important for several reasons:

Firstly, it will provide valuable scientific data on the relationship between waste disposal practices and
soil microbial diversity within an institutional environment. This will help bridge the gap in existing
literature, particularly in the Nigerian context where such studies are limited.

Secondly, the findings will assist the management of the Federal College of Education, Ofeme in making
informed decisions regarding waste management policies and environmental sustainability practices. By
understanding the impact of current waste disposal methods, the institution can implement improved
strategies that will protect soil health and enhance campus hygiene.

Thirdly, the study will be beneficial to environmental health practitioners and policymakers by
highlighting the ecological consequences of poor waste disposal practices. It can serve as a basis for
developing regulations and awareness programs aimed at promoting proper waste management in similar
institutions.

Furthermore, the research will serve as a useful reference material for students and scholars in
microbiology, environmental science, and related disciplines, thereby contributing to academic
advancement.

Lastly, the study will help raise awareness among students and staff about the environmental and health
implications of improper waste disposal, encouraging more responsible and sustainable behaviors.

Aim of the Study

The aim of this study is to evaluate the impact of waste disposal practices on soil microbial diversity
within the Federal College of Education, Ofeme.

Objectives of the Study

The specific objectives of this study are to:
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1. Identify and assess the waste disposal practices within the Federal College of Education,
Ofeme.

2. Determine the diversity and distribution of soil microorganisms in waste disposal sites and
non-waste (control) areas within the institution.

3. Evaluate the effects of waste disposal on soil properties and microbial population dynamics
within the study area.

RESULTS AND DISCUSSION

4.1 Introduction

This chapter presents the results obtained from the laboratory analysis of soil samples collected from
waste disposal sites and a control site within the Federal College of Education, Ofeme. The results are
presented in tables and interpreted to determine the impact of waste disposal practices on soil microbial
diversity and physicochemical properties.

4.2 Results

4.2.1 Total Heterotrophic Bacterial Count (THBC)

Sampling Site Mean Bacterial Count (x10° CFU/g)
Site A (Main dump site) 8.4

Site B (Hostel waste area) 6.9

Site C (Market/food waste area) 7.8

Control Site (Undisturbed soil) 2.3

4.2.2 Total Fungal Count (TFC)

Sampling Site Mean Fungal Count (x10* CFU/g)
Site A (Main dump site) 5.6

Site B (Hostel waste area) 4.2

Site C (Market waste area) 5.0

Control Site (Undisturbed soil) 1.1

4.2.3 Identified Bacterial Species

Sampling Site Dominant Bacteria Identified

Site A Bacillus spp., Pseudomonas spp., Escherichia coli
Site B Staphylococcus spp., Bacillus spp.
Site C Pseudomonas spp., Klebsiella spp.

Control Site  Bacillus spp. (limited diversity)
4.2.4 Identified Fungal Species
Sampling Site Dominant Fungi Identified

Site A Aspergillus spp., Penicillium spp.
Site B Aspergillus spp., Rhizopus spp.
Site C Mucor spp., Aspergillus spp.

Control Site  Penicillium spp. (low occurrence)
4.2.5 Soil Physicochemical Properties

Parameter Site A Site B Site C Control
pH 78 715 76 6.5
Moisture Content (%) 18.6 152 174 10.8
Organic Matter (%) 6.8 59 65 3.2

23



Ossai et al. ..... Int. J. Innovative Biosciences Res 14(3):20-26, 2026

4.3 DISCUSSION OF FINDINGS
The results obtained from this study reveal a clear relationship between waste disposal practices and soil
microbial diversity within the Federal College of Education, Ofeme.
The total heterotrophic bacterial count was significantly higher in waste disposal sites (Sites A, B, and C)
compared to the control site. Site A recorded the highest bacterial load (8.4 x10° CFU/g), indicating that
waste accumulation provides a nutrient-rich environment that supports microbial proliferation. This
finding aligns with Abdallah et al. (2020), who reported that waste dumping sites often exhibit increased
microbial abundance due to organic matter availability.
Similarly, fungal counts were also higher in waste-affected soils, with Site A showing the highest fungal
population (5.6 x10* CFU/g). This suggests that decomposing organic waste promotes fungal growth,
particularly species such as Aspergillus and Penicillium, which are known decomposers in polluted
environments.
The bacterial diversity observed across the sites indicates that waste disposal practices influence
microbial community structure. Pathogenic organisms such as Escherichia coli were identified in waste
sites, suggesting possible fecal contamination and poor sanitary conditions. This agrees with Ogunbileje
and Aina (2021), who noted that indiscriminate waste disposal can introduce pathogenic microbes into
soil ecosystems.
Soil physicochemical analysis showed that waste disposal sites had higher pH, moisture content, and
organic matter compared to the control site. The elevated organic matter supports microbial growth;
however, prolonged exposure to waste may lead to environmental imbalance. Zhang et al. (2016) also
reported that changes in soil properties significantly affect microbial composition and ecosystem
functioning.
Interestingly, while microbial abundance was higher in waste sites, microbial diversity was relatively
reduced in the control site, indicating that uncontaminated soils support fewer but more stable microbial
communities. This supports the ecological principle that disturbed environments often favor opportunistic
species over diverse microbial populations.
Overall, the findings suggest that waste disposal practices within the institution significantly influence
both soil microbial abundance and diversity, as well as soil physicochemical properties.
4.4 Summary of Findings

e Waste disposal sites had higher microbial loads than control soil.
Organic waste promotes microbial proliferation.
Pathogenic bacteria were present in waste-impacted soils.
Soil physicochemical properties were altered by waste accumulation.
Waste disposal practices significantly affect soil microbial diversity.

SUMMARY, CONCLUSION, AND RECOMMENDATIONS

5.1 Summary of the Study

This study evaluated the impact of waste disposal practices on soil microbial diversity within the Federal
College of Education, Ofeme. Soil samples were collected from three waste disposal sites and one control
site and analyzed for microbial counts, species diversity, and physicochemical properties. The results
showed that waste disposal sites recorded higher bacterial and fungal counts compared to the control site,
indicating that waste materials provide organic nutrients that stimulate microbial growth.

The study also revealed the presence of diverse bacterial and fungal species, including both beneficial
decomposers and potential pathogens such as Escherichia coli. Soil physicochemical analysis showed that
waste-impacted soils had higher moisture content, organic matter, and slightly elevated pH compared to
the control site. These changes significantly influenced microbial composition and distribution.

5.2 Conclusion

The study concludes that waste disposal practices within the Federal College of Education, Ofeme have a
significant impact on soil microbial diversity and soil properties. While waste accumulation increases
microbial abundance due to nutrient enrichment, it also introduces pathogenic microorganisms and alters
natural microbial balance. This indicates that improper waste disposal poses both ecological and potential
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public health risks. Therefore, effective waste management is essential for maintaining soil health and
environmental sustainability within the institution.
5.3 Recommendations
Based on the findings, the following recommendations are made:
1. The institution should implement a structured waste management system, including proper
segregation of waste at source.

2. Regular waste collection and disposal should be enforced to prevent open dumping.
3. Composting of organic waste should be encouraged to enhance soil quality.
4. Environmental awareness programs should be organized for students and staff.
5. The institution should collaborate with environmental agencies to monitor soil quality
periodically.
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